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Out present invention, which relates generally 
to machines for making paper cups, has for its 
object to provide an improved means for ex- 
panding the flange of the cup-shaped end clos- 
ure member against the side wall of the cup 
body. 
To the attainment of this object the invention 
resides in those novel features of construction, 
combination and arrangement of parts which 
will be flrst described in detail and thon be 
specifically pointed out in the appended claims, 
reference being had to the accompanying draw- 
ings in which: 
Fig. 1 is a top plan view of the bottom ex- 
pander. 
Fig. 2 is a central vertical longitudinal section 
of the saine on the line 2--2 of Fig. 1. 
Fig. 2A iS a detail elevation of a portion of the 
lever 
Fig. 3 is a continuation of Fig. 2 and when 
joined with that figure on the lines A--B, those 
figures may be read as one. 
Fig. 4 ts a face view of the cam shown in part 
in Fig. 3. 
Fig. 5 is a cross section on the line 5--5 of 
Fig. 4. 
Fig. 6 is an enlarged side elevatlon of the bot- 
tom expander roller. 
Fig. 7 is an elevation of the saine looklng from 
right to left in Fig. 6. 
Fig. 8 is an end elevation of the bottom ex- 
pander slide block shown in Fig. 2. 
Fig. 9 is a detail view of the saine looMng from 
right to left in Fig. 8. 
Fig. l0 is a detail plan view of the bottom 
expander follet operating slide block shown in 
Fig. 2. 
Fig. 11 is a side elevation of the saine. 
Fig. 12 is a rear elevation of the saine. 
In the drawings in which like numerals and 
letters of reference indicate llke parts in all the 
figures (which numerals and letters of reference 
are the saine as in our original application led 
January 6, 1948, Serial No. 748, now Patent No. 
2,546,621, of Match 27, 1951 of which application 
the present one is a division), ! represents the 
upper base oï the machine and $0 represents 
the drive shaït oï the machine while 3! is a 
bevel gear ïor connection to other parts oï the 
cup making machine hot pertinent to the pres- 
ent invention and hence hotshown or described 
in this application. 
Mounted on a motor base $95 ts a motor 18. 
The base $95 is secured to the expander base 
Carrled on a sllde $98 that Is mounted on the 
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base 396 are shaft bearings 399 in wkich a bot- 
tom expander tubular shaft 401 is journalled. 
The shaft 01 has a bottom expander head 400. 
on one end of the shaft and a tenslon spring 
5 guide nut 03 on the other end, which nut en- 
gages a thrust bearing 399 a at one side of the 
rear bearing 399 while a split nut ,02 on shaft 
01 engages the other side of said thrust bear- 
ing to hold shaft 01 against endwise movement 
10 in tts bearings 399. 
Slidable longitudinally in shaft 51 is a bot- 
tom expander slide block operating shaft 06 
on one end of which, and within the head 50 is 
a conical nose 09. Longitudinal movement of 
15 shaft 06 in shaft 01 is limited by a pin and 
slot connection 7 between the shafts. Mounted 
between nut 53 and a tension spring guide 
washer 05 on shaft 06 is a tension spring 04. 
The washer 05 carries a ball thrust bearing 11 
20 between which and a radial bearing 1 in a 
trunnion member 13 is a cormecting sleeve 41 I% 
A slide block operating shaft adjusting nut 412 
is threaded on the rear ed of shaft 06 and 
abuts the radial bearing 41 (Fig. 2). The 
25 trunnion studs 35 of the member 13 ride in 
trunnion blocks 3 in the fork of a bell crank 
lever 33 that is pivoted at 32 a to a bracket 
32 mounted on the base 39. A nose safety 
spring 10 is mounted on the shaft 456 between 
3o the washer 05 and a split nut 0 to dampen 
the return movement of shaft 56. A split pul- 
ley 15 is secured to shaft 01 and is cormected 
to a pulley 16 on the shaft of a motor 18 by a 
belt 17. The bearing 39 to the left of pulley 
35 15 when viewing Figures 1 and 2 has laterally 
extended pilot rod bearings ,19 in which pilot 
rods 20 are mounted. Slidable along the rods 
20 is a clamp 21 that is adapted to slide along 
the rods 20 against springs  on the rods. 
4o The clamp 21 is provided with an electric 
heater 422 as indlcated in Figs. 1 and 2. ihe 
clàmp 21 has a tubular portion shaped to fit 
over the cup body on the adjacent conical former 
191. Mounted in the expander head 400 is a rol- 
45 ler operating slide block 2 that has a bear- 
ing lug 28 (Figs. 2, 10 to 12) and a beveled nose 
27. The block 23 is held in place in the head 
0 by retaining plates 25 and 45 and is nor- 
mally held with the lug 28 in axial alignment 
50 with shaft dOS by springs 2. The head 00 ts 
provided with a side opening and an end open- 
ing 25 x with the retaining plates 25 and $ 
closing said openings respectively. The plates 
25 and $ are secured to the head 00 by suit- 
55 able bolts  and 44 , respectlvely, as shown 
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in Figure 1. The end plate 48 is provided with 
a slotted opening 48 x, aa shown in Figure 2, 
through which the bearing lug 4:8 of the slide 
block 428 is adapted to extend. An adjustable 
stop 428 is provided in the plate 2 to limit the 5 
radial movement of the block 423. lotatably 
mounted on the lug 48 through the mediurn of 
a ball bearing 8! is an expander follet 
which bas a bottom rolling portion 430 of the 
required shape. The follet 29 has a flange 49  10 
to engage a shoulder 42|  in the clamp 42|. By 
virtue of this construction when lever t]3 is 
rocked the slide 398 will be first moved from 
right to left in Fig. 2 against stop t]4., af which 
rime clamp 2| will have been placed over the 15 
end of the cup body and bottom assembly. Fur- 
ther movement of lever 43 in the saine direc- 
tion causes shaft 4}8 fo advance until nose 
forces block 43 radially outward to move lug 
428 off conter and cause follet 429 to roll the 2O 
inside of the cup bottom flange to comp!ete the 
bottoming operation. 
Lever 483 is operated by means of a rod 
slidable in a vertical guide bracket 4"3 mounted 
on base | and coupled fo a fork 3 which strad- 5 
dles shaft 3 and has a follet $9 to ride the 
groove of a suitable cam } having ifs hub 
secured to the shaft  (Figs. 2, 3). 
FTom the foregoing description, taken in con- 
nection with the accompanying drawings, if is 
thought that the construction, operation and 
advantages of the invention will readily appear 
to those skilled in the art. 
What we claim is: 
1. In a machine of the class described wherein 
a bottom expander has a tubular shaft and a 
slide block operating shaft within said tubular 
shaft the improvement which includes a head 
for said tubular shaft having a chamber open 
ai an end and a side thereof;  closure plate 40 
over said side opening; a slotted plate over said 
end opening, a slide block within said chamber 
and having a bearing lug projecting through 
said slotted plate; meal]S continuously urging 
said slide block to hold said slide block with said 
bearing lug co-axially disposed with the axes 
of said shafts; a nose on said slide block oper- 
ating shaft for engaging and moving said slide 
block radially outward to disalign said bearing 
lug; a cup engaging follet on said bearing lug 50 
with an anti-friction bearing interposed between 
said follet and said lug; and means fo advance 
said nose fo operate said slide to more said foll- 
et into expanding contact with the cup; and 
means to rotate said shafts. 
2. In a machine of the class described where- 
in a bottom expander has a tubular shaft and a 
slide block operating shaft within said tubular 
shaft, the improvement which includes a head 
or said tubular shaft having an end and a side 
opening, a cover plate for said side opening in 
the head, a cover plate for said end opening 
having, a slotted aperture therein, a slide block 
in said head, said slide block provided with a 
bearizig lug arranged to proJect through the 65 
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slotted aperture in said end opening cover plate, 
resilient means in said head interposed between 
the side opening cover plate and said slide block 
for retaining said s!ide block and bearing lug in 
axial aligrnment with said shafts, a nose on said 
slide block operating shaft engageable with said 
slide block for radially moving said bearing lug 
out of axial alignment with said shafts, stop 
means disposed in said side opepAng cover plate 
and engageable with said slide block to limit the 
radial movement of said slide block and bearing 
lug, a cup engaging follet freely mounted on 
said bearing lug and means to advance said nose 
into engagement with said slide block for mov- 
ing said follet into expanding contact with a cup 
and means to rotate said shaft. 
3. In a cup making machine wherein a man- 
drel reciives a cup body projecting beyond the 
end of the mandrel and means are provided for 
supporting a flanged cup bottom within said pro- 
jecting end; the improvement which comprises a 
bottom expander that includes: a bottom expand- 
er base, a slide slidably mounted on said base, a 
pair of shaft bearings on said base, a tubular shaft 
journalled in said bearings, a bottera expander 
head on said tubular shaft, said head having a 
side and an end opening, cover plates for said 
openings in the head with cover plate for the end 
opening having a slotted aperture, a follet oper- 
ating slide block radially slidable in said head, 
a bearing receiving lug on said slide block ar- 
ranged fo extend through said slotted aperture, 
resilient means interposed between said side 
opening cover plate and said slide block for 
positioning said bearing lug in axial alignment 
with said tubular shaft, stop means in said side 
opening plate engageable with said slide block 
to limit the radial movement of said slide block 
and bearing lug, a bottom expander follet ro- 
tatably mounted on said bearing lug, a clamp 
yieldingly mounted on one of said shaft bear- 
ings with the forward end portion of said clamp 
pïojecting beyond said follet in its inoperative 
position, a heater on said clamp in aligned re- 
lation with said roller, means to flrst more said 
slide to bring said clamp into position with re- 
spect fo the cup on said mandrel and thon 
vancing said follet beyond the heater on said 
clamp and into the flanged bottom of the cup 
and upon further movement to more said slide 
block for radially moving said roller into rolling 
contact with the flanged bottom of the cup. 
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